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FOREWORD 


This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Gas Cylinders 
Sectional Committee had been approved by the Mechanical Engineering Division Council. 


This standard specifies the requirements of material, design and testing of liquid off-take valve fitting to gas 
cylinders or tanks (Mobile or Static) of more than 75 litre water capacity, for liquid petroleum gas (LPG). It refers 
only to technical suitability and does not absolve the user from legal obligations relating to health and safety at 
any stage. 


While implementing this standard, the manufacturer and the inspection agency shall ensure compliance with 
statutory regulations. 


In the formulation of this standard, assistance has been derived from the following standards: 


IS 8737:1995 Valve fittings for use with liquefied petroleum gas (LPG) Cylinders of more than 5 litre water 
capacity 

ISO 15995:2006 Gas cylinders — Specifications and testing of LPG cylinder valves — Manually operated 

EN 13175:2003 Specification and testing for Liquefied Petroleum Gas (LPG) tank valves and fitting. 

ANSI/CGA V-1 Compressed gas cylinders valve outlet and inlet connections, issued by American Standards 
Institute. 


The composition of the Committee responsible for the formulation of this standard is given in Annex E. 


For the purpose of deciding whether a particular requirement of this standard is complied with the final value, 
observed or calculated, expressing the result ofa test or analysis, shall be rounded off in accordance with IS 2 : 1960 
‘Rules for rounding off numerical values (revised)’. The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 
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Indian Standard 


LIQUID OFF — TAKE VALVE FITTING TO GAS 
CYLINDERS OR TANKS (MOBILE OR STATIC) FOR 
LIQUID PETROLEUM GAS (LPG) — SPECIFICATION 


1 SCOPE 


This standard covers the specification of material, 
design and testing of liquid off-take valve fitting to gas 
cylinders or tanks (Mobile or Static) of more than 
75 litre water capacity, for liquid petroleum gas (LPG). 
It covers valve with taper stems only. 


2 REFERENCES 


The standards listed in Annex A contain provisions 
which, through reference in this text, constitute 
provisions of this standard. At the time of publication, 
the editions indicated were valid. All standards are 
subject to revision, and parties to agreements based on 
this standard are encouraged to investigate possibility 
of applying the most recent editions of the standards 
listed in Annex A. 


3 TERMINOLOGY 


For the purpose of this standard, the definitions given 
in IS 7241 and the following shall apply. 


3.1 LPG — Mixture of light hydrocarbons, gaseous 
under standard atmospheric conditions, which can be 
liquefied by, increased pressure or decreased 
temperature. The main components are propane, butane 
and butane isomers. 


3.2 Liquid Off Take Valve — Valve designed to 
allow liquid withdrawal from a cylinders and liquid 
filling in cylinders in its normal operating position. 


3.3 Manually Operating Valve — A device operated 
by hand for closing or modifying the flow passage to 
stop, allow or control the flow. 


3.4 Poppet Valve — Self-closing, spring-loaded valve 
that provides leak tight seal and opens by the 
engagement of a special connecter or by fluid passing 
through it. It closed automatically upon removal of the 
connector or by stopping the fluid flow. 


3.5 Excess Flow Valve — Valve designed to close 
automatically with a small residual flow, when the fluid 
flow passing through it exceeds a predetermined value, 
and to reopen when the pressure differential across the 
valve has been restored below a certain value. 


3.6 Residual Flow — Deliberately allowable flow past 
the seat of an excess flow valve when the valve is in 
the closed position. 


3.7 Liquid Withdrawl Tube (also called Eduction 
Tube) — A tube fitted to the inlet of a valve to permit 
withdrawal of liquid LPG under vapour pressure, from 
a cylinder or tank in its normal operating position. 


3.8 Safety Relief Valve — A device which 
automatically, only by use of LPG vapour energy, 
discharges a quantity of the vapour to prevent a 
predetermined safe pressure being exceeded and 
which is designed to re-close and prevent further flow 
of the vapour after a predetermined safe pressure is 
reached. 


3.9 Nominal Set Pressure — The nominal pressure 
marked on the valve body at which the valve is set and 
specified to start to discharge. 


3.10 Flow Rating Pressure — The pressure at the 
inlet of a safety relief valve, which is used for 
establishing its rated flow capacity (normal 120 percent 
of start to discharge pressure). 


3.11 Certified Discharge Capacity — The discharge 
capacity permitted to be used as a basis for the 
application of the safety relief valve quote, in cubic 
metre of free air at standard temperature and pressure. 


3.12 Leak — An unintended flow of gas in excess of 
4 Nmm/s. 


4 MATERIAL 


4.1 All component used in valve construction shall be 
made of material compatible with LPG and with the 
valve material ofthe cylinders. The material ofthe valve 
body shall comply with the properties given in 4.2, 4.3 
and 4.4. 


4.1.1 Brass components ofthe valve shall be subjected 
to mercurous nitrate test in accordance 
with IS 2305. The sample shall show no sign of cracking 
after the test. 


4.2 Valve bodies made from forged copper alloys shall 
be manufactured from materials in accordance with 
recognized standards such as IS 8737. 
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4.2.1 Chemical Composition 


The chemical composition of brass alloy shall have the 
following elements and composition. 


Element Composition 
percent 
Copper (cu) 56.5 to 60 percent 
Lead (Pb) 1.0 to 2.0 
Iron (Fe) 0.3 Max 
Manganese (Mn) 0.5 Min 
Others 0.75 Max (inclusive of iron) 
Zinc Remainder 


4.2.2 Tensile Strength and Elongation 


4.2.2.1 The tensile strength and elongation of the 
material of valve body determined according to IS 1608 
shall be at least 392 Mpa (40 kgf/nm?) and 18 percent 


measured on a gauge length 5.65 NC . S, being the 
original area of cross-section. 


4.2.2.2 Cross-section 


During the tensile test, if a specimen breaks outside 
the gauge length and has not registered elongation 
mentioned under 4.2.2.1 the specimen shall be ignored 
and not treated as having failed and another sample 
taken. 


4.2.3 Impact Strength 


The izod impact strength of the material of valve body 
determined according to IS 1598 or other applicable 
specifications shall not be less than 21.5 Nm (2.2 kg.m). 


4.2.4 Test Samples 


Test samples for tensile and izod impact tests shall, 
where practicable, be taken from a valve body blank; 
where this is not practicable, the test samples shall be 
made from the same raw material (wrought or extruded 
section) giving the same outside shape as the valve body 
blanks it represents. The scale of sampling and criteria 
for conformity shall be in accordance with the 
requirements of Annex B. Unless otherwise agreed to 
between the manufacturer and the purchaser. 


4.3 Non-Metallic Materials 


4.3.1 All rubber and other moulded parts coming in 
contact with LPG in the construction of the valve shall 
be compatible with LPG, When tested according to 
IS 9798. After this test, change in hardness value from 
before to after the test shall be within +10 IRHD. All 
rubber and other moulded parts shall be suitable for 
external climatic conditions in which the valve is likely 
to used, the range of temperature being —20?C to +65°С. 


4.3.2 Rubber material shall be free from porosity, pits 
and foreign particles and shall have a smooth non-tacky 


surface with minimum talc or bloom. The material shall 
have low compression set, cold flow and creep 
characteristic. 


4.3.3 The rubber material shall not show change of 
more than 10 IRHD when subjected to ageing of 72 h 
at 70°C in accordance with the method prescribed under 
3 or 4 of IS 3400 (Part 4). 


4.3.4 The nitrile rubber material shall be subjected 
to compression set in accordance with IS 3400 
(Part 10) maximum - set observed shall be as specified 
below: 


Test Condition Compression Set, 


percent 
Compression 25 percent at 10 Max 
20°C for 24h 
Compression 25 percent at 20 Max 
100°C for 24 h 


4.3.5 Ozone Ageing Test (Where the Material is 
Exposed to the Atmosphere) 


The test shall be carried out in accordance with 
IS 3400 (Part 20). The test piece which has to be 
stressed to 20 percent elongation, shall be exposed to 
air at 40°C, relative humidity <65 percent, with an 
ozone concentration of 50 parts per hundred million 
during 72 h. There shall be no cracks on the test pieces. 


4.3.6 The valve pad fitted in SRV packing holder shall 
be immersed in commercial LPG in the vapour phase 
for 70 h after which the pad shall not show evidence of 
being forced out of position due to swelling or other 
cause. 


4.4 Springs 


Springs shall be corrosion resistance conforming 
to IS 4454 (Part 4). 


5 SCREW THREADS ON THE VALVE STEM 
AND CYLINDER NECK (VALVE INLET 
THREADS) 


5.1 The valve inlet shall be provided with any of the 
three types of taper screw threads specified in 5.1.1 
or 5.1.2 or 5.1.3. 


5.1.1 Туре 1 Threads 


The valve inlet shall have at taper of 1 in 16 on 
diameters. The basic threads form, the principal 
dimensions and limits on crest and root truncation are 
shown in Figs. 1, 2 and 3, respectively. The threads 
checking shall be carried out according to Annex A of 
IS 15894. 


NOTE — This type of threads also conforms to threads size 
345-14 МСТ of ANSI/CGAV-1-1987. 
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5.1.1.1 Limits on size threads shall be 1 in 16 on diameters, with a 

Final inspection limits on size (pitch diameter) of both IHE Pads oF Mite сло plusipletnce 

external and internal threads are +1 turn from basic, eee | : 

although the preferred working limits are + ^ turn from b) The taper 9n pitch element of internal threads 

basic. shall be 1 in 16 on diameters, with a plus 
tolerance of | turn, but no minus tolerance in 

5.1.1.2 Limits on taper gauging. 


a) The taper on the pitch element of external — 5.1.1.3 The tolerance on 60° angle of threads shall 


GZ; 
A 


1°47'24" 1°47'24" 


EXTERNAL THREAD INTERNAL THREAD 


Pitch measused parallel to axis, P = 1.814 mm 

Thread angle 60° normal to the axis 

Taper 1 in 16 measured on the diameter along the axis 

Н = 0.866 025 P - height of 60° sharp V thread = 1.571 22 mm 
h = 0.800 000 P = height of thread on product = 1.451 43 mm 

f. = depth of truncation at crest, /, = depth of truncation at root 
Р, = width of flat at crest, F. = width of flat at root 


NOTE — The thread is same as 3/4" - 14 National Gas Taper (NGT) threads of ANSI/CGA . 


Fic. 1 Basic THREAD FonM or ТҮРЕ 1 TAPER SCREW THREADS 


3 
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REFERENCE PLANE 
FOR GAUGING 
INTERNAL THREADS 


REFERENCE PLANE 
FOR GAUGING 
EXTERNAL THREADS 


STYLE B TYPICAL 


LOW PRESSURE 
STYLE A TYPICAL Ceo 
NECK OF DRAWN 
CYLINDER 


D= Major diameter L, = Standard handtight engagement 


4 


D, = 26.03 = 8.611 
Dio = 27.45 L, = 3 Threads (for wrenching) 
E = Pitch diameter L,+L,= 14.05 
E, = 24.58 L, = Length of full external threads 
E, = 29.116 = 19.497 
E, = 24.24 L, = Length of full roots (minimum) on internal threads 


E, = 25.798 


17.681 


K= Minor diameter — L,, = Length of full roots (minimum) on internal threads 


K, = 22.79 = 23 


Diameter at small end of the valve after chamfer = 23 


All dimensions in millimetres. 


Fic. 2 DIMENSIONS FOR ТҮРЕ 1 TAPER SCREW THREADS ON VALVE STEMS AND CYLINDER NECKS 


5.1.1.4 The tolerance on lead in the length of effective 
threads shall be +0.076 2 mm valid for any size threaded 
to an effective thread length greater than 25.4 mm. 


5.1.1.5 The minimum taper on pitch line per millimeter 
shall be 0.072 9 and minimum 0.052. 


5.1.2 Type 4 Threads 


The valve inlet shall have taper of 1 in 8 on diameter. 
The basic form principal dimensions and their limits 
are given in Fig. 4 and Table |. Threads checking shall 


be carried out according to IS 7202. 
5.1.3 Type 2 Threads 


Type 2 threads with a taper 3 in 25 on diameter and a 
nominal size 28.8 mm. The basic form, principal 
dimensions and their limits are given in Fig. 5(а), 
Fig. 5(b), and Table 2. 


6 VALVE OUTLET CONNECTION 
Valve outlet threads shall be as per Fig. 6. 
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INTERNAL THREAD 
MINIMUM MAXIMUM 
TRUNCATION TRUNCATION ZL 
4 
Re t—\ 
MAXIMUM 
TRUNCATION 
LN 
Ao 7 
WY 7 
Yj = 
A 
/ МАХІМОМ MINIMUM 
TRUNCATION TRUNCATION 
MINIMUM 1 
TRUNCATION 
7, &oor с VA 
VPE 
MAXIMUM 
TRUNCATION 


EXTERNAL THREAD 


p = Pitch = 1.814 


H= Height of sharp V thread = 0.866 025 p = 1.571 22 


h = Height of thread on product = 1.454 4 Max 
- 1.288 0 Min 


f = Truncation on crest and root 
F in = 0.033 p = 0.059 87 


тї 


f," 0-078 p = 0.141 51 
Tolerance = 0.0816 

F = Equivalent width of flat 
F in = 0.038 p = 0.068 94 
Е „= 0.090 p = 0.163 29 


Tolerance = 0.094 35 


All dimensions in millimetres. 
Fic. 3 Limits ON CREST AND Root TRUNCATION OF ТҮРЕ 1 TAPER SCREW THREADS 


7 MINIMUM CONSTRUCTIONAL REQUIRE- 
MENT 


7.1 All the valves shall have taper inlet threads only. 


7.2 Valve outlet may be at any angle easily accessible 
for connection. 


7.3 If the valve body is made of more than one part, 
precautions shall be taken to ensure that there can be 
no unintentional dismantling. Disassembly shall 
require specialized equipment. Poppet type spring 
loaded self closing valve shall be incorporated at outlet 
of valve. 


7.4 Outlet threads shall be provided with safety cap 


made of high-grade unbreakable plastic to prevent 
damage to threads and leakage of gas. 


7.5 Valve is hand wheel operated, so the spindle shall 
close the valve by clockwise rotation and open by anti- 
clockwise rotation. In addition, hand wheel shall be 
clearly marked with ‘open’ and ‘close’ directions in 
words and by arrow to indicate result of rotation. 


7.6 Excess Flow Check Valve 


Excess flow check valve is required at the bottom inlet 
side of the valve at top of liquid with drawl tube. 


NOTE — The EFCV shall not interfere with the normal 
operation and the functioning of the safety/pressure relief valve. 
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VALVE STEM CYLINDER NECK 


PITCH MEASURED 
QE ALONG CONE 


TAPER ON DIAMETER 
1in8 
8 


Fic. 4 FoRM or THREAD DIMENSIONS OF TYPE 4 SCREW THREADS OF NOMINAL SIZE 25.4 mm ON VALUE STEMS 
AND IN CYLINDER NECKS 


Table 1 Principal Dimensions and Limits for Type 4 Taper Screw Threads of Nominal Size 25.4 Mm 
(Clause 5.1.2 and Fig. 4) 


SI No. Form of Threads Whit Worth, Right-Hand, Normal to the Surface of Cone, Threads Ang 


(1) (2) (3) 
i) Nominal size of valve thread 25.4 mm 

a) Taper on diameter lin8 
b) Pitch measured along cone 1.814 mm 

ii) Diameter of threads on valve stem at small end, ‘A’: Maximum Minimum 
a) Major Diameter 25.400 25.197 
b) Pitch Diameter 24.327 24.102 
c) Minor Diameter 23.073 22.802 

iii) Diameter of threads at mouth of cylinder, ‘C’: Maximum Minimum 
a) Major Diameter 28.059 27.788 
b) Pitch Diameter 26.759 26.624 
c) Minor Diameter 25.664 25.461 

iv) Length of thread ‘B’ 25.4] 

v) Length of engagement 19.05 Min 

vi) Length of thread in cylinder neck, ‘D’ 25.4 mm Min 
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PITCH MEASURED 
ALONG CONE 


90° 


TAPER ON DIAMETER 
3 IN 25 


25 
Pitch -1.814 mm Angle - 55° Taper - 3 in 25 on Diameter 
5A Basic THREAD FORM OF ТҮРЕ 2 THREAD, RIGHT HAND NORMAL TO SURFACE CONE 


2 max 
да+ 
ENLARGED AT Y 
D2 
2 max. CYLINDER 
NECK 
VALVE 
STEM 
| 
ENLARGED AT X 


CYLINDER NECK THREAD 


Table 2 Basic form, principal dimensions and their limits 


NORMAL LENGTH OF THREAD AT 
DIAMETER VALVE INLET THREAD | THREAD IN CYLINDER NECK THEORITICAL THREAD 


OF VALVE DIMENSIONS 


d2 di D2 Ly 
+ 0.12 +0.12 - 0.12 тїп. 
ms | me [ze | | zs | а | 


All dimensions in millimetres. 
5B PRINCIPAL DIMENSIONS FOR ТҮРЕ 2 TAPER THREADS ON VALVE STEM AND IN CYLINDER NECK 
NOTE — This type of thread also conforms to thread size of 28.8 mm of DIN 477 -1963 sheet 1. ‘Specification of gas cylinder valves 
types, size, and connections threads issued by the DIN DEUTSHC Institute fiir Normung.Also conforms to Type 25 T of BS 341 Part 1: 
Type -2 Threads shall be inspected as per IS 9122. 
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а 
SY 


MN , йй 
<<< ЕЕ 
27 AA EE 


WASHER O-RING 


Wl: IA 8 
NEN LLLI a 


Water, 


gyro 
ху Е 
ш 
5 


T 


Duong [seer [зз [меш | aora — perm 
[итле [л [sem emm — nuces — [x [mem [юзю | 
puros ИСИНА СТИ СИИ ИНИ 
ССИ | e pem oura [souna СИ ЛИИ СИИ 
[алге [о [з= [шаюзш — meer — |» [nem фршю —— 
Pew e [eram | worm [renee | x [mem [тетт 
а к [уыз | essaoon [чт | s [erm — pemem 
[сезк [Св [sess aream | somoro | т [тт [ашы __ 


ас w [raw — | seas сита — [s pewr fd 
WASHER DEPTH (1.42-2.79) C BORE DIA 1.280-1.300 |32.51-33.02) 


[wrermmeo | к |wwer | — алом | tae «RSID OPTIONAL 
WASHER O-RING 

THICKNESS "AA .125-.155 (3.18-3.94) INSIDE DIA DO .612 (15.84) 

HOLE DIA *Bg 655-60 (16.64-17.02) wioTH ЕЕ 1032005 (2624008) 

DIAMETER *CC .910-.930 (23.11-23.62) OUTSIDE DIA FF  .8125(REF) (20.64) (REF) 


All dimensions in millimeters. 
* The dimensions marked with an asterisk are not be used as design dimensions for the manufacture of this connection. These dimensions 
are composite or envelope dimensions as a result of the actual design dimensions. The actual design dimensions for this connection 
must be determined by the individual manufacturer and must be interchangeable with all other manufacturers of this connection, and 


be within the envelope dimensions on this page. It is the responsibility of each manufacturer of this connection to maintain 
interchangeability in the event they make any design changes. 


Fic. 6 STANDARD CYLINDER VALVE OUTLET CONNECTION FOR PRESSURES Ор To 500 Psic (3450 KPA) ron 
GASEOUS AND LIQUID PROPANE (R290) 


7.7 The general machining tolerance unless otherwise 
stated shall be of medium class specified in IS 2102 
(Part 1). 


7.8 The minimum finished wall thickness at any 
portion of the valve shall not be less than 2.5 mm. 
However, this requirement shall be related in the case 
of sections not susceptible to temper, and damage or 
rapture to section will not effect the sealing off, of 
the valve. 


7.9 Safety Relief Valve 


Safety relief valve shall be manufactured in accordance 
with IS 5903 and shall have uninterrupted contact with 
the vapor. 


8 TYPE TEST 


The test regime shall consist of tests numbers | to 27 
in accordance with Table 3 Acceptance criteria shall 
be as detailed in 8.22. 


8.1 Hydraulic Pressure Test (Test No. 1) 


Representative sample of valve shall be subjected to 
hydrostatic test at 1.5 times the maximum working 
pressure at which it is envisaged that valve will be used. 
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Pressure relief valve shall be plugged, Ist the valve 
shall be tested in closed position. Raise the hydrostatic 
pressure continuously and gradually. The test pressure 
shall be held for at least 2 min. The test shall be then 
repeated with the valve in open position and with the 
outlet sealed. 


8.1.1 Requirement 


8.1.1.1 The valve shall withstand the test without 
permanent deformation, rupture or leak. 


8.1.1.2 Valve shall satisfy pneumatic test as specified 
in 8.2. 


8.2 Pneumatic Test (Test Nos. 2, 5, 8, 11, 12, 13, 17, 
18, 19, 22 and 24) 


Each assembled valve along with poppet valve shall 
be subjected to pneumatic proof test at pressure 
specified in Table 4 and tightness shall be determined 
in accordance with the following procedure on each 
valve (test period 30 s). 


The valve shall be considered leak tight, if the leakage 
rate does not exceed 4 Nmm?/s ( the symbol ‘N’ 
indicates conversion to normal temperature, pressure 
condition. NTP that is 760 mm Hg pressure at 0°c 
(temperature). 


Table 3 Valve Test Requirement 
( Clause 8) 


SI Test Test Detail Ref to 
No. Clause 
(1) 0) (3) (4) 
i) 1 Hydraulic pressure 8.1 
ii) 2 External and internal tightness 8.2 
ii) 3 Valve closure 8.3 
iv) 4 Valve stem 8.4 
v) 5 External and internal tightness 82 
vi) 6 Handwheel fire exposure 8.5 
vii 7 Impact 8.6 
vii) 8 External and internal tightness 82 
ix) 9 Resistance to excessive closing torque 8.7 
x) 10 Resistance to excessive opening torque 8.8 
xi) 11 External tightness 8.9 
xii) 12 External and internal tightness 8.2 
xii) 13 External and internal tightness after ageing 8.10 
xiv) 14 Safety relief valve working 8.11 
xv) 15 SRV flow capacity test 8.12 
xvi) 16 Cycle test Part 1 Cycle test Part 2 8.13 
xvii 17 External and internal tightness test 8.2 
xvii) 18 External and internal tightness high temperature 8.14 
xix) 19 External and internal tightness low temperature 8.15 
xx) 20 Examination of dismantled valves 8.16 
xxi) 21 Vibration test 8.17 
xxii) 22 External and internal leak test 82 
xxii) 23 Corrosion test 8.18 
xxiv) 24 External and internal tightness test 8.2 
xxv) 25 Excess flow device working 8.19 
xxvi) 26 Performance test 8.20 
xxvil) 27 Filling trial 8.21 


Condition of Test Valve / Temperature at which the Valve 
Test Sequence Test is Performed °C Sample No. 

(5) (6) (7) 

As received Room temperature 1 

From test No. 1 Room temperature 1 

From test No. 2 Room temperature 1 

As received Room temperature 2 

From test No. 4 Room temperature 2 

As received = 3 

As received Room temperature 4 

From test No. 7 Room temperature 4 

As received Room temperature 5 and 6 

As received Room temperature 7 and 8 

From test No. 9 From test Room temperature 5 and 6, 7 

No. 10 and 8 

As received Room temperature 9 to 13 

From test No. 12 Room temperature 9 to 13 

From test No. 13 Room temperature 9 to 13 

From test No. 14 Room temperature 9 to 10 

As received Room temperature 14 and 15 

From test No. 16 Room temperature 14 and 15 

From test No. 17 65 *25,; 14 and 15 

From test No. 18 -20°°5 14 and 15 

From test No. 19 Room temperature 14 and 15 

As received Room temperature 16 

From test No. 21 Room temperature 16 

As received 2742 17 

From test No. 23 Room temperature 17 

As received Room temperature 18 

As received Room temperature 19 

As received Room temperature 20 
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Table 4 Test Pressure 
(Clause 8.2) 


SI No. Test Pressure 


i) 
ii) 


0.009 8 Mpa (0.1 kgf/cm?) 
1.67 Mpa (17.0 kgf/cm?) 


8.2.1 a) Apply specified pressure to the opened valve. 

b) Then submerged the valve in water to detect 
leakage of poppet valve in closed position. 

c) Fit blanked connector at the outlet so as 
poppet valve remains open. 

d) Then again submerged the valve in water to 
detect external leakage (Gland leak, body 
leak, leakage at the joint of adopter and 
leakage at connector joint). 

e) Close the valve under pressure, the torque 
shall not exceed 3 Nm. 

f) Depressurise the outlet. 

g) Then again submerged the valve in water to 
detect internal leakage (Seat leakage). 

h) Depressurise the valve. 


NOTE — Other an equivalent leak detection system shall also 
be permitted. 


8.3 Valve Closure Test (Test No. 3) 


The valve shall be such that there is metal to metal 
contact between the valve body and the operating 
mechanism with sealing element removed. There 
shall be sufficient travel distance for operating 
mechanism. So that the seal housing makes contact 
with the seat. 


8.4 Valve Stem Over Torquing Deformation Test 


8.4.1 The body shall be fitted in mild cylinder opening 
with matching threads. 


8.4.2 All stem thread types shall withstand a torque of 
1.5 times the manufacture’s recommended fitting torque 
or the torque as shown in Table 5, whichever is greater. 
Taper threaded joints shall be assembled without 
sealant. 


Table 5 Minimum Required Torque 
(Clause 8.4.2) 


51 No. Valve Stem Major Diameter Large End Torque 
mm Nm 
(0) (2) (3) 
1) > 19.8 < 28.8 200 
ii) 228.8 250 


8.4.3 The valve shall not be damaged so as to affect 
its performance operating mechanism shall be free and 
shall meet the pneumatic soundness test (see 8.2). 


8.5 Handwheel Fire Exposure Test (Test No. 6) 


8.5.1 The handwheel shall be exposed for 1 min to a 
gas torch flame of 150 mm length, without an additional 
air supply such that the flame reaches a temperature of 
800°C to 1 000°C. The handwheel shall be completely 
enveloped by flame. 


8.5.2 Requirement 


The valve shall be capable of being closed manually 
after cooling. 


8.6 Impact Test (Test No. 7) 


8.6.1 A valve, which is designed to be used only on 
cylinders protected by a protection ring, shall be 
submitted to an impact test of 40 J. 


8.6.2 Procedure 
a) 


The assembled valve, with the sealing 
mechanism closed, shall be firmly screwed 
into a cylinder opening or similar fixture. 

A weight shall be dropped from a height so as 
to deliver an impact at a minimum velocity of 
3 m/s. This shall be achieved by mounting the 
weight in a pendulum or by allowing it to fall 


vertically. 


b) 


c) The point of impact of the weight shall be 


hardened steel ball of 13 mm diameter 
d) The point of impact shall be approximately 
two-thirds the distance from the just exposed 
stem thread to the top of the valve body. 
The impact shall be normal to the centre line 


ofthe valve and not cushioned by protrusions. 


e) 


8.6.3 Requirement 


The valve shall not crack or shear to such an extent the 
valve shall remain leak tight as tested in accordance 
with 8.2. 


8.7 Resistance to Excessive Closing Torque Test 
(Test No. 9) 


The intention of the test is to ensure that the valve can 
withstand, without damage the minimum torque value 
of 20 Nm, Closing torque the testing shall be carried 
out without internal pressure on the valve. 


8.7.1 The torque shall gradually be increased up to 
the value of 20 Nm, the valve shall be able to work 
without noticeable difficulties and shall not show any 
significant damage. For subsequent operation after 
20 Nm is reached, the valve shall not required an 


operating torque greater than 3 Nm The external leak 
tightness of the valve shall be maintained Test No. 
11 (see 8.9). 


8.8 Resistance to Excessive Opening Torque Test 
(Test No. 10) 


a) The intention of the test is to ensure that the 
valve can withstand without damage, the 
minimum opening torque value of 22 Nm. 


b) The opening torque shall be carried out 
without internal pressure on the valve. 
c) The torque shall gradually be increased up to 


the value of 22 Nm. 
8.8.1 Requirement 


The valve shall be able to work without noticeable 
difficulties and shall not show any significant damage. 


a) For subsequent operation after 22 Nm is 
reached the valve shall not require an 
operating torque greater than 3 Nm. 

b) The external leak tightness of the valve shall 

be maintained Test No — 11 (see 8.9) 


8.9 External Tightness Tests (Test No. 11) 


If the result of Tests No. 9 and 10 are satisfactory valve 
nos. 5, 6, 7 and 8 shall be subjected to this test as per 
8.2 for external tightness test. 


8.10 External and Internal Tightness Tests after 
Ageing (Test No. 13) 


If Test No. 12 is satisfactory valve number 9 to 13 shall 
be subjected to on ageing process at 65 + 5°C for a 
period of 5 days. After that valves are tested for external 
and internal tightness test as per 8.2. 


8.11 Performance Test of Safety Relief Valve (Test 
No. 14) 


Safety relief valve shall be adjusted at nominal set 
pressure as agreed to between the purchaser and the 
manufacturer. 


8.11.1 Start to discharge pressure at which the first 
bubble appears through a water seal of not over 100 mm 
on the outlet of the pressure relief valve shall be within 
+5 percent of nominal set pressure or as per customer 
requirement. 


8.11.2 The resealing pressure or the pressure at which 
the leakage ceases through the water seal on the outlet 
of the pressure relief valve shall be not less than 
90 percent of the initially observed start to discharge 
pressure or as per customer requirement. 


8.12 Safety Relief Valve Flow Capacity Test (Test 
No. 15) 


8.12.1 A flow capacity test of a pressure relief valve 
shall be conducted at flow rating pressure 


IS 16484 : 2017 


of 120 percent of the maximum set pressure. The 
minimum rated flow capacity for safety relief valve shall 
be: 


О = 0.002 74 PW 


where 
Q = rated flow capacity of free air, in m?/min. 
P = flow rating pressure absolute, in kgf/cm?. 
W = water capacity of the cylinder, in litres. 
8.12.2 Rechecking start to discharge and resealing 


pressure relief valve subsequent to flow capacity test. 
The start to discharge pressure relief valve shall be not 
less than 85 percent and the resealing pressure shall be 
not less than 80 percent of the initial start to discharge 
and resealing pressure recorded under above test. 


NOTE — These shall be conducted approximately 1 h after the 
capacity test. 


8.13 Cycle Test (Test No. 16) 


8.13.1 The test shall be in two parts. The following 
procedure shall be applicable to both parts: 


a) At rate not greater 
than 10 cycles/ 


minute. 
b) Internal pressure — 1.2 : After each closer the 
Mpa pressure downstream 


of the valve seat shall 
be released to the 
atmosphere. 
c) Opening 74 of total Closing torque — 3 Nm 
stroke 
d) Opening time - 6 s 
e) Closed time — 6 s Test medium air or 


nitrogen 


NOTES 


1 The Part 1 test shall consist of 10 000 cycles (Openings/ 
Closings) without load on the hand wheel. 


2 The Part 2 test shall consist of 3 000 (Openings/Closings) 
with a load of 200 N applied vertically on the hand wheel for 
the duration of the test. 


8.13.2 Requirement 


After the test a valve shall, meet the requirement of 8.2. 


8.14 External and Internal Tightness Test — High 
Temperature (Test No. 18) 


If test number 17 is satisfactory, valve number 14 and 
15 shall be subjected to this test in accordance with 
8.2 accept that the temperature shall be 65?C. 


8.15 External and Internal Tightness Test — Low 
Temperature (Test No. 19) 


If Test no. 18 is satisfactory, valve numbers 14 and 15 
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shall be subjected to this test in accordance with 8.2 
except that the temperature shall be -20°2°C. 


8.16 Examination of Dismantled Valves (Test No. 
20) 


8.16.1 Procedure 


If the results of Tests No. 16 to 19 on valves numbers 
14 and 15 are satisfactory valves shall be dismantled 
and examined for deformation, wear or cracks. 


8.16.2 Requirement 


Any failure, deformation, excessive wear or cracks that 
after the normal operation of the valve shall be a cause 
of rejection. 


8.17 Vibration Test (Test No. 21) 
8.17.1 Procedure 


Valve No. 16 shall be vibrated for 2 h in a test apparatus 
at 17 Hz with amplitude of 1.5 mm in each of the three 
directions (90° towards each other). 


8.17.2 Requirement 


On completion of this total 6 h of vibration, the valve 
shall comply with the requirement (see 8.2), EFD 
working moreover, any part of the valve shall not 
become loose. 


8.18 Corrosion Resistance Test (Test No. 23) 
8.18.1 Procedure 


Valve No. 17 shall be subjected to 50 h salt spray test 
according to IS 10250 with all connections closed. 


8.18.2 Requirement 


After the corrosion test valve shall comply external and 
internal leakage test as per 8.2. 


8.19 Excess Flow Device (Flow Limiter) (Test No. 
25) (Valve No. 18) 


8.19.1 Procedure 


The test with water shall be conducted using an 
appropriately designed and calibrated liquid flow meter 
installed in a piping system having sufficient pressure 
to provide the required flow. Prior to the test air shall 
be eliminated from the system. The test shall be 
conducted by slowly increase the flow until the excess 
flow valve closes, just before the instance of closing, 
the rate of flow shall be recorded. 


8.19.2 Requirement 


8.19.2.1 Excess flow valve shall operate at a flow rate 
of not more than 10 percent above, nor less than 20 
percent below the rated closing flow capacity specified 


and it shall close automatically at pressure across the 
valve of not more than 0.14 MPa. 


8.19.2.2 Residual leak 


When the excess flow check valve is in cut-off position, 
the liquid flow through the equalizing device shall not 
exceed 500 cm?/min at differential pressure of 0.7 MPa. 


8.20 Performance Test (Test No. 26) (Valve No. 19) 


Minimum withdrawal of liquid from cylinder through 
a liquid off take valve shall be tested at different 
cylinder pressure reducing from 8 kgf/cm?, 6 kgf/cm?, 
4 kgf/cm? and 1.5 kgf/cm’. 


8.20.1 Requirement 


Rate of withdrawal per minute shall be as per customer 
requirement or as per manufacturer’s declaration. 


8.21 Filling Trial (Test No. 27) 


Valve No. 20 shall be subjected to filling test at different 
differential pressure 7 kgf/cm’, 3.5 kgf/cm’, 
1.7 kgf/cm? and 0.7 kgf/cm? across the valve. 


8.21.1 Requirement 


Rate of filling at different differential pressures shall 
be as per customer requirement or as per manufacturer's 
declaration. 


8.22 Acceptance Criteria 
The failure to meet any of these test requirements shall 


be a cause for rejection of the valve design. 


9 DOCUMENTATION/TEST REPORT 
9.1 The following documents shall be available. 


a) A set of drawings consisting of the general 
arrangements, parts list, specification for 
metallic and non-metallic material and detail 
drawings. 

b) 

c) 


Description of valve and method of operation. 
Information on the intended use of the valve 
(for example LPG mixture, pressures, 
temperatures, connection use with or without 
protection cap or protection ring). 

d) Certificate relating to material suitability and 
compatibility with LPG. 


9.2 Test Report 


A written report shall be prepared detailing the tests 
carried out and the results from each test 


10 MARKING 


10.1 Each valve shall be permanently marked with the 
following information: 


a) Month and year of manufacture; 


Manufacturer’s identification mark; 


c) Number of this specification; 


d) Maximum working pressure, in Mpa; 


e) Batch No. of the valve body material; 


f) Safety relief valve capacity, in m*/min; 


g) Nominal set pressure of safety relief valve; 


and 


IS No. 
319 : 2007 


1598 : 1977 

1608 : 2005 

2102 (Part 1): 
1993 


2305 : 1988 
3400 (Part 1) : 
2012 


3400 (Part 2) : 
2003 


3400 (Part 4) : 
2012 


3400 (Part 10): 
1977 


3400 (Part 20) : 


PESO’s approval number. 
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10.2 BIS Certification Marking 


The valve may be marked with the Standard mark. 


10.2.1 The use of the Standard Mark is governed by 
the provisions of the Bureau of Indian Standard Act, 
1986 and the Rules and Regulations made thereunder. 
The details of conditions under which the licence for 
the use of the Standard Mark may be granted to 
manufactures or producers may be obtained from the 
Bureau of Indian Standards. 


ANNEX A 
(Clause 2) 
LIST OF REFERRED INDIAN STANDARDS 


Title 
Free cutting leaded brass bars, rods 
and sections—specification 
Methods for izod impact test metals 
Methods of tensile testing of metals 
General tolerances: Part 1 Tolerances 
for linear and angular dimensions 
without individual tolerance 
indications 
Method for mercurous nitrate test for 
copper and copper alloys 
Methods oftest for vulcanized rubber: 
Part 1 Tensile stress-strain properties 
Methods of test for vulcanized rubber : 
Part 2 : Rubber, vulcanized or 
thermoplastic — Determination of 
hardness (hardness between 10 IRHD 
and 100 IRHD) 
Methods of test for vulcanized 
rubbers — Part 4 Accelerated ageing 
and heat resistance 
Method oftest for vulcanized rubbers 
— Part 10 : Compression set at 
constant strain 
Methods of test for vulcanized 


IS No. 


1994 


4454 (Part 4): 


2001 
4905 : 
5903 : 


6912 : 


7202 : 


8737 : 


9122: 


9798 : 


15894 : 2011 


1968 
1970 


2005 


1974 


1995 


2008 


2013 


Title 
rubbers — Part 20 : Resistance to 
ozone cracking — Static strain test 
Stainless steel spring wire for normal 
corrosion resistance 
Method of random sampling 
Recommendations for safety devices 
for gas cylinders 
Copper and copper alloys forging 
stocks and forgings 
Inspection gauges for checking 
threads of gas cylinders valve for use 
with breathing apparatus 
Valve fittings for use with liquefied 
petroleum gas (LPG) cylinders of 
more than 5 litres capacity 
Inspection gauges for checking Type 2 
taper threads of gas cylinders valve, 
taper 3 in 25 
Low pressure regulators for use with 
liquefied petroleum gas (LPG) 
mixtures 
Inspection gauges for checking Type 1 
(size) taper threads of gas cylinders 
valves, taper 1 in 16 
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ANNEX B 
(Clause 4.2.4) 


B-1 SCALE OF SAMPLING 


B-1.1 Lot 


All the valve blanks of the same material size and 
produced under similar conditions of manufacture shall 
grouped together to constitute a lot. 


B-1.1.1 Valve blanks shall be selected from each lot 
separately and then tested, for ascertaining their 
conformity to the requirements of mechanical 
properties. 


B-1.1.2 The number of valve blanks to be selected 
from a lot shall depend upon the size of the lot and 
shall be in accordance with col 1 and col 2 of Table 6. 
All the samples shall be taken randomly from the lot 


B-2.2 The lot shall be declared as conforming to the 
requirements of mechanical properties, if it has been 
found satisfactory when tested according to B-2.1 and 
found to be meeting the requirements of mechanical 
properties as per 4.2.2 and 4.2.3. If any test samples 
fails to meet the requirements of 4.2.2 and 4.2.3, 
additional specimens equaling twice the number of 
samples size for the failed test in the same lot shall be 
taken and tested for the failed test only. If any of these 
specimens fails to meet the requirements, the entire lot 
represented shall be rejected. 


Table 6 Scale of Sampling 
(Clauses A-1.1.2 and A-2.1) 


and for this purpose; reference should be made to SI Number of Valve Blanks Samples Size for Izod 
IS 4905 No. in the Lot Impact Strength and 

Tensile Strength and 

El ti 
B-2 NUMBER OF TEST AND CRITERIA FOR а) Q) p оп 
CONFORMITY 
i Up to 500 10 
B-2.1 All the valve blanks selected according to col 2 | 30 i nee 200 i4 
of Table 6 shall be divided in to two equal halves. Each iii) 3 201 to 10 000 Sa 
of the samples in the first half shall be tested for tensile ij) 10.001 to 35 000 m 
and oo in the second half for izod impact v) 35 001 and above 50 
strength. 
ANNEX C 
(Informative) 


PRODUCTION TESTING AND INSPECTION 


C-1 The manufacturer should implement a conformity 
assessment procedure to ensure that the quality and 
performance of the manufactured valves comply with 
the quality and performance of the valves subjected to 
type test. 


C-2 Every valve should be tested for, 


a) 
b) 


external tightness and internal tightness; 
safety valve working (start to leak and release 
pressure); 

c) 
d) 


working of excess flow device; and 
visual check. 


C-3 Batch sample should be taken in accordance with 
IS 2500 (Part 1) level S4 and the following tests and 
inspections carried out: 


a) External tightness; 

b) Internal tightness; 

c) Dimensional verification; 

d) Material suitability; 

e) Safety valve working; 

f) Excess flow device working; and 
g) Marking. 


C-4 REJECTION CRITERIA 


a) Valve not meeting the requirements of C-2 
should be rejected; and 


b) Batches of valves not meeting the requirement 
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of C-3 should follow the rejection criteria of 
IS 2500 (Part 1). 
C-5 DOCUMENTATION 


Result of production testing should be recorded and 
retained. 


ANNEX D 
(Clause 4.3) 
IMMERSION TEST (RESISTANCE TO HYDROCARBONS) 


D-1 GENERAL 


The test is designed to evaluate the rubber material, 
namely its resistance to hydrocarbons. 


D-2 PROCEDURE 


Weight the sample, W, prior to test. Immerse the same 
in pentane or test gas maintained at a temperature of 
20 + 5?C for 72 h. Remove the sample and expose it to 
atmosphere. After 5 min, weigh the sample W,. Next, 
let it stay exposed to atmosphere for 24 h and reweigh 
W, and calculate the following: 


a) Percentage of test gas absorbed 


= M ор 
M 


b) Percentage of matter extracted 


= Do igo 
Wo 


D-3 Theresults ofthe above test shall be in accordance 
with as given below: 


Component Extractables Absorbed 
Percent Percent 
Diaphragm 10 10 
Valve pad 5 10 
Seal 20 20 


NOTE — It is permitted to wipe clean the component after 
removal immersion. 
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AMENDMENT NO. 1 JANUARY 2022 
TO 


IS 16484 : 2017 LIQUID OFF - TAKE VALVE FITTING 
TO GAS CYLINDERS OR TANKS ( MOBILE OR STATIC ) 
FOR LIQUID PETROLEUM GAS (LPG ) — 
SPECIFICATION 


(Second cover page, foreword, para 2, first sentence) — Substitute the 
following for the existing: 


‘This standard specifies the requirements of material, design and testing of liquid 
off-take valve fitting to gas cylinder or tanks (mobile or static) for liquefied 
petroleum gas (LPG).’ 


(Page 1, clause 1) — Substitute the following for the existing: 


"This standard covers the specification of material, design and testing of liquid 
off-take valve fitting to gas cylinders or tanks (mobile or static) for liquefied 
petroleum gas (LPG). It covers valve with taper stems only.’ 


(MED 16) 
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